Abstract Over 10 years have passed since the first US National Institutes of Health consensus panel considered the standardization of definitions of pelvic floor conditions and the criteria utilized for reporting pelvic floor research study outcomes. The literature is replete with pelvic floor outcome studies; however, a consistent standardized approach to the evaluation of patients and characterization of outcomes is still needed. The purpose of this overview is to describe how the use of outcome measures has evolved over time and to attempt to help readers utilize the best measures for their clinical and research needs.
Introduction
Pelvic floor disorders (PFDs) collectively refer to the conditions of urinary and fecal incontinence, pelvic organ prolapse, and other lower urinary and bowel tract dysfunction. These multidimensional conditions are prevalent and stigmatizing with wide-reaching consequences on quality of life, intimate and social relationships, and the socioeconomics of affected women. To evaluate the effectiveness of nonsurgical and surgical interventions for PFDs, we should consider measuring symptom severity from the patient's perspective, measuring symptom severity independent of the patient's viewpoint, and evaluating the multifaceted impact that the PFD may have on a woman's life. When symptom severity is measured from the patient's perspective, her perception of the condition is assessed; this is known as a subjective outcome measure. Measures of symptom severity using tools that do not account for the individual's perception of their condition are known as objective outcome measures [1] . More recently, experts proposed that multifunctional outcome measures be considered together to create a composite assessment of urogynecologic surgical interventions.
To date, the measures utilized to evaluate and measure PFDs are well summarized in the literature. In this paper, we target clinicians and researchers to provide insight into how to apply these tools to assess the effect of a surgical intervention in practice and in research design. We hope to provide information with which clinician/researchers are able to choose outcome measures that best reflect their clinical or project goals.
The evolution of outcome measures in the urogynecologic surgical literature Surgical treatment of prolapse and urinary incontinence (UI) began to develop in the 18th century concomitantly with the formation of surgical societies and journals [2, 3] . During the 19th century, gynecology surgeons began to understand the importance of formally reporting surgical outcomes to improve patient care. Early reports assessing urogynecologic surgical outcomes focused on a subjective (patient or surgeon) impression of improvement for cure. For example, when Howard Kelly published his case series of 20 women who had undergone a "Kelly plication" procedure for stress urinary incontinence (SUI), he defined success as being when the patient reported "complete control" of her UI. This innovative, simple surgical technique was widely accepted and performed for over 60 years because it was shown to improve UI over the short and long term (up to 12 years after surgery) [4] . While many other techniques existed simultaneously, Kelly's innovation in development and charisma in reporting his technique and its outcomes resulted in its increased popularity.
Concurrently, G.R. White pioneered the paravaginal repair to correct cystocele after he studied and performed cadaveric dissections to disclose the etiology of the cystocele. He also performed a case series of 19 surgeries, where he defined success as anatomical recurrence on examination up to 3 years after surgery [5, 6] . In his series, there were no recurrences; thus, this procedure was deemed superior to the traditional anterior repair of that time. However, in a 1912 report, he argued that surgical failures of anterior vaginal wall prolapse were occurring in high numbers because other gynecology surgeons "misunderstood the etiology of prolapse" [2, 6] . This report was not widely accepted by his peers, and thus his paravaginal repair procedure was ignored until Richardson popularized White's concepts in the 1970s [7] .
The examples of the Kelly plication and White's paravaginal repair demonstrate how surgical interventions were commonly introduced in the 19th century using surgeonbased measures without rigorous testing. Also, the contrast between the popularity of the two techniques demonstrates how popular opinion of the surgeon took priority over the reported success of the procedure, as Kelly's technique was utilized by many, while White's technique was ignored, despite evidence of a superior anatomical outcome. Today in the 21st century, we continue with some of the same concerns.
Assessment methods of urogynecologic surgical interventions continued to evolve after the time of Kelly and White. By the 1970s most surgical outcome studies focused on evaluating the patients' report of symptoms after an intervention. A decade later, subjective measures were negatively viewed as being unsatisfactory for scientific assessment and were replaced with more objective measures, such as urodynamics to define cure of SUI [8] . However, patient-orientated subjective measures and patient-centered goals for treatment returned to the forefront of outcome assessment in the 1990s with the introduction of many diverse and widely available outcome measures. Yet, these measures were seldom used in the clinical setting and were not applied in a standardized fashion in clinical research. The Agency for Health Care Policy and Research highlighted this lack of standardization in its 1996 update of the Urinary Incontinence Clinical Practice Guidelines. They concluded that urogynecologic surgical literature was deficient in creating "appropriate descriptions of the patient population, in describing the type of incontinence, the methods for accurate diagnosis, the techniques of the surgical procedure, or the outcome in different domains" [9] . A subsequent systematic review on UI treatment revealed that the majority of studies had methodological flaws, making "recommendations as to the best clinical practice" impossible owing to the lack of good evidence [10] .
In 2001, the National Institutes of Health (NIH) recognized that the majority of urogynecology literature suffered from a lack of standardized terminology and convened a group of researchers in female pelvic floor disorders to standardize definitions of pelvic floor conditions and to define cure and failure for each condition after an intervention [11] . The application of a standard definition for the diagnosis of pelvic floor conditions was an important first step toward improving the quality of the urogynecologic surgical literature. Many studies demonstrate that differences in the reported prevalence for any particular condition change based on how the condition is defined. As we strive to improve care for women with PFDs, standard definitions in the diagnosis of pelvic floor conditions should be utilized at all times (in clinical practice and research).
Importance of outcome measures in clinical practice and research
An outcome measure is an instrument or procedure used to characterize the presence and/or severity of a condition as well as the efficacy, safety, side-effects, and impact of an intervention on the individual with the condition. In the past, subjective physician-or objective test-based measures were used as the primary outcome variable in research studies of pelvic floor disorders (e.g., urodynamics for lower urinary tract dysfunction and physical examination parameters for studies of pelvic organ prolapse). Recent studies have increasingly emphasized patient-based outcomes such as symptom questionnaires and quality of life assessments. However, subjective and objective outcomes alone are unable to accurately characterize PFDs or the effect of an intervention on the individual or the condition. Many organizations, including the International Continence Society (ICS), NIH, and the World Health Organization's International Consultation on Incontinence (ICI), developed recommendations to standardize the use of outcome measures in studies of pelvic floor disorders. In general, all agree on several basic principles:
1. Outcome assessments should be made using the same measures before and after the intervention 2. Both subjective and objective measures should be included, incorporating improvements and deterioration in function as well as the complications of the intervention 3. Pelvic floor disorders should be assessed from multiple domains to include [1] a) Patient's description and quantification of her symptoms b) Clinician's anatomical and functional observations c) Measurement of the impact on quality of life d) Socio-economic impact Using multiple measures collectively refers to a "composite outcome measure," which can include a combination of objective, subjective, patient assessment of improvement, and goal-oriented instruments to provide a more accurate assessment of the true effect of an intervention.
Choosing an outcome measure for clinical practice or study
When choosing an outcome measure to use in clinical practice or when planning a study, a good first step is to identify the primary outcome to be assessed. Identification of valid and reliable tools to measure the desired outcome from all important domains should be the next step. Reliability refers to the repeatability of an instrument. A reliable instrument is able to identify the same diagnosis or severity of a condition with each repeat administration. Once an instrument has been tested and is reliable, the validity is determined. Validity is the degree to which the instrument is able to detect or measure what it intends and is determined by the way the instrument is applied. The process of validation is beyond the scope of this article; however, it is important to understand that validity is tested in a target population (e.g., English-speaking women with a pelvic floor condition) and thus the instrument should only be used in populations similar to that in which it was tested. Administration of the outcome measure should be performed according to how it was validated and should be identically administered before and after the intervention. The remainder of this article will review many types of outcome measures available to clinicians and researchers to assess the effectiveness of treatments for PFDs and will provide insight into how these tools can be applied to improve patient care.
Objective outcome instruments
Objective outcomes refer to measures designed to assess the presence and severity of a pelvic floor condition independent of the patient' or physician' perception of the condition. The "objectivity" of some measures has been questioned because they were designed by physicians to elicit a desired response and therefore may have a subjective component.
Urinary incontinence
Urinary incontinence (UI) is clinically diagnosed based on a patient's history and depending on the type of UI, treatment may often be started based on symptoms alone. Demonstration of the sign of SUI (transurethral urine loss with increased abdominal pressure) is necessary prior to surgical therapies; however, in general, the value of other objective measures for assessment of UI in clinical practice is unknown. In the realms of research studies, objective assessment of UI plays a role in, first, standardizing the diagnosis of UI as a part of the inclusion criteria, and, second, showing a quantifiable difference after an intervention.
Cough stress test
In 1923, Bonney described one of the earliest objective measures of SUI [12] in which one observes the urethra for urine loss during a cough or Valsalva maneuver while the patient has a full bladder and is either in the lithotomy and/or standing position. The cough stress test is a reliable and accurate method of assessing SUI in women [13] . It is a simple test easily incorporated into the office visit and is the test of choice for diagnosis of SUI in women with uncomplicated SUI symptoms in clinical research studies [14, 15] .
Q-tip test
Stress urinary incontinence may occur in conjunction with urethro-vesical junction (bladder neck) mobility. Thus, assessment of urethral mobility should be considered in the examination of women with UI as some treatment efficacies vary with urethral hypermobility. A cotton-swab Q-tip test is used to diagnosis urethral hypermobility in women. This classic test has been a component of the pelvic examination in women with pelvic floor disorders since its publication in 1971 [16] . Using a cut-off of >30°with strain, the test has good test-retest reliability [17] , but has lost favor because of patient discomfort and may be replaced by other techniques such as the visual urethral mobility examination [18] .
Pad test
The "pad test" is an objective test that aims to quantify the volume of urine loss by weighing a perineal pad before and after a specified time and/or group of activities. It is currently the only incontinence severity measure that captures the actual volume of leakage. Pad testing has also been used to attempt to distinguish continent from incontinent women. Numerous pad test protocols have been described, but in general they can be divided into short-and long-term tests. The short-term tests may take place in the office and last from 10 min to 2 h, while the long-term tests take place in the home and may last from 24 to 28 h. In comparison to long-term tests, short-term pad tests are easy and quick, with excellent direct observation of patient compliance, making them the preferred test in clinical research trials. However, the short-term test lacks authenticity since the subject's natural environment and daily provocation activities cannot be recreated in the office; therefore, the test-retest reliability and validity are low [19] .
Longer-term pad tests reflect the everyday life and activities of the patient, which increases its reproducibility and validity. Normative data are also better defined with the long-term tests. A change in pad weights of up to 4 g/24 h can be seen in continent women; thus, values less than this should be considered nonsignificant [20] . The disadvantages of long-term pad tests are decreased compliance and theoretical evaporatory loss, which can be minimized with the proper packaging of pads.
Pelvic organ prolapse
Outcome measures that assess changes in anatomy obviously play an essential role in studies of pelvic floor disorders, particularly pelvic organ prolapse. Anatomical outcomes can be assessed by physical examination or radiographic studies. Imaging techniques for PFD include evacuation proctography or defecography, static and dynamic MRI, and ultrasound. All techniques have been used to assess anatomical outcomes in studies of women with pelvic floor disorders. They may provide a better picture of the location, support, and integrity of the pelvic visceral structures than a simple physical examination. However, the relative cost and lack of standardization of these techniques currently limit their use in many research studies [21] .
Pelvic organ prolapse quantification system
The historical Baden-Walker half-way system was replaced by the pelvic organ prolapse quantification (POPQ) system in 1996. This was jointly supported by the Society of Gynecologic Surgeons, the American Urogynecologic Society, and the International Continence Society as the accepted method for describing pelvic support and comparing examinations over time and after interventions [22] . This ordinal staging system categorizes POP as stage 0, 1, 2, 3, or 4 and quantifies the anatomical descent of the vaginal wall relative to the hymenal ring. The good inter-and intra-examiner reproducibility made this instrument the most commonly used system in the peer-reviewed literature [22] . The precision of this tool has allowed improved understanding of the relationship between the anatomical characteristics of pelvic organ prolapse and the development of specific pelvic floor symptoms. The exclusion of features such as vaginal caliber, status of paravaginal support, pelvic floor descent, and urethral mobility are some limitations. There has been further criticism because the ordinal organization limits differentiation of clinically important subgroups. For example, stage 2 prolapse includes a diverse group of women: those with and without prolapse symptoms, and those with and without prolapse beyond the hymen.
Many critiques of the POPQ system have proposed other indices to measure prolapse severity for research purposes. The Pelvic Floor Disorders Network (NICHD) proposed a system of support loss equations to cumulatively account for the diversity in the ordinal staging system and to create a continuous variable that may be more representative of individual patient features. They re-analyzed POPQ staging data from three large, multicenter randomized comparative effectiveness trials of women with PFD, including the CARE [23] , OPUS [24] , and ATLAS [25] trials. The authors created three new variables to represent the loss of vaginal support on a continuum, including adding measures for all the vaginal wall segments. The new scores representing vaginal support loss on a continuum were compared with validated questionnaires and POPQ stage to determine their relationship with symptom and anatomical severity respectively. The responsiveness of this score to change was also measured. Each support loss score strongly correlated with the POPQ stage at baseline; however, the most distal or prolapsed POPQ point (SLmax) demonstrated the greatest responsiveness to change with anatomical support and thus may be preferable to POPQ staging for comparing group data. When considering prolapse symptoms (determined using Pelvic Floor Distress Inventory [PFDI] questions 4 and 5), each support loss measure was moderately correlated with severity. Similar to POPQ stage, improvements in anatomical support only weakly correlated with prolapse symptoms and had no correlation with the impact of prolapse on quality of life [26] .
Physiological tests
Physiological testing is frequently used in the clinical evaluation of PFD. These tests attempt to describe or quantify the underlying function of the pelvic viscera and pelvic floor, often including an assessment of whether such function is normal or pathological. Physiological testing serves two principal purposes in pelvic floor research: to characterize subjects' symptoms at study entry and to help define or understand how symptoms may change after treatment. The most common physiological test of the lower urinary tract is urodynamics. Physiological tests of the lower gastrointestinal tract include anal manometer and colonic transit studies. Other physiological tests of the pelvic floor include vaginal pressure transducers to measure levator ani contraction strength and electromyography (EMG) of the pelvic floor muscles and urinary and anal sphincter muscles to evaluate neuromuscular function.
In addition to defining a subject's symptoms at baseline and evaluating treatment outcomes, the use of physiological testing in pelvic floor research can provide valuable insight into the underlying pathophysiology of the condition and into the mechanisms of treatment success or failure. Additionally, physiological testing allows correlation between changes in symptoms and changes in physiology. The primary disadvantages of using physiological tests in research are that they are often costly, time-consuming, and many can be uncomfortable for the patient, which has a direct impact on recruitment. Similarly, the reproducibility and validity of most of these tests is not established, limiting meaningful interpretation of the results.
Subjective outcome measures
Clinically, we determine the presence and severity of a patient's symptoms from their history. The information obtained relies upon the clinician's knowledge of important clinical features and interviewing skills, the clinician's documentation practices, and the patient's ability to accurately recall and report their recent health behavior. Unfortunately, history alone is often unreliable and may result in a misunderstanding of the subject's condition clinically as well as introducing recall bias into research studies. Many validated subjective outcome measures are currently available; attention needs to be paid to choosing one that meets the intended goal.
Symptom diaries
When a patient records the details of their lower urinary and bowel tract symptoms in real time, this represents a symptom diary. Symptom diaries have good test-retest reliability and provide concrete, objective data allowing the clinician to see the frequency, severity, and provocation of the targeted symptom [27] . These data can be used in clinical practice to add validity to the history interview as well as educate patients about behavioral patterns contributing to their symptoms. Symptom diaries are used in research studies to aid in diagnosis, symptom severity, and as a tool standardizing inclusion criteria. Symptom diaries are responsive to change, and thus can be used to measure the effectiveness of an intervention.
In their simplest forms, patients are asked to prospectively record the time and episode of voiding/defecation with a description of any dysfunction (for example, UI, and incomplete defecation with need for splinting). In more complex forms, patients are also asked to record behavioral factors used to deal with their condition. This would include pad usage in women with urinary/bowel incontinence, type and amount of fluid/food intake, voided volume, activities that occur simultaneously with the lower urinary/bowel symptom. The bedtime and awakening times may be recorded to distinguish diurnal and nocturnal symptoms. Bladder diaries are used to record daily fluid intake and volumes of each void, called frequency-volume charts. These charts provide additional data such as average daily fluid intake, voided volume, largest single void (estimates functional bladder capacity), and temporality of the symptoms in question. The required duration of a symptom diary is debatable. The most commonly published data have used a 7-day diary. However, the reliability of patient compliance decreases as the duration of the diary increases. The NIH recommends a 3-day diary, which is equally accurate and reproducible with increased patient convenience in comparison to the 7-day diary [28] .
Questionnaires
While symptom-specific questionnaires also rely on patients' ability to accurately recall health behaviors, the reliability and validity of the questionnaires empower them to be able to detect the severity and impact of the condition. Psychometrically robust self-administered questionnaires are designed to measure the presence, severity and/or impact of pelvic floor symptoms on a patient's activities and wellbeing. In general, pelvic floor questionnaires can be separated into four categories: symptom-specific questionnaires; health-related quality of life (HRQoL) questionnaires; sexual function questionnaires; and global impression of improvement [29] .
As a reminder, when choosing a questionnaire for use in clinical practice or in a research study the outcome of interest should be known and the questionnaire chosen should measure the desired outcome. A detailed review of the questionnaire's content will provide this information. It is important to keep in mind the purpose for which the questionnaire was originally designed and the population in which it was validated. Before questionnaires are used in unique populations or contexts further validation is necessary. The reliability and validity of the questionnaire should then be researched [29, 30] . Use of nonvalidated questionnaires may provide nongeneralizable data or may fail to detect important clinical changes. It is generally preferable to use a validated questionnaire that is widely accepted and has been used in the target population. The feasibility of questionnaire use should be determined prior to its use by examining the length and construct. Long questionnaires may be desirable for research studies where detail is needed; however, these will likely be too timeconsuming and burdensome for effective use in the clinical practice setting.
Symptom questionnaires
Symptom-specific questionnaires assess the presence or absence of specific pelvic floor symptoms as well as symptom severity and degree of bother. A number of symptom questionnaires are available for women with UI; more recently, symptom questionnaires for fecal incontinence and other pelvic floor disorders have been developed (Table 1 ). The visual analog scale (VAS), most commonly used to assess pain, is validated for use in PFD research to measure symptom severity. Responders are asked to indicate the severity of their disease on a 10-cm VAS with 0 0 no complaints, and 10 0 unbearable symptoms.
Health-related quality of life questionnaires
Quality of life is a term that globally refers to a person's physical, social, and emotional function, as well as a person's satisfaction with their life [31] . Measuring quality of life in relation to health refers to asking questions about specific quality of life endpoints and how they relate to a woman's general health or a specific health condition [32] . Pelvic floor disorders rarely cause mortality or severe morbidity; however, they can diminish a women's quality of life. Pelvic floor disorders are associated with decreased activities of daily living, social isolation, and decreased self-esteem, increased depression with avoidance of out-ofhome activity, helplessness, and sexual dysfunction. For this reason, assessment of the impact of pelvic floor dysfunction on quality of life has been more recently emphasized as a component in the assessment of an intervention, both in research and in clinical practice. Health-related quality of life (HRQOL) questionnaires are multi-dimensional tools that assess the physical, emotional, social, spiritual, sexual, and occupational impact of a symptom. A good HRQOL questionnaire makes the assessment from the patient's perspective with good reliability, is responsive to change (after an intervention), and is easy to administer.
Measures of HRQOL can be classified into two types: generic and condition-specific. Generic instruments have the advantage of allowing comparisons across different groups or illnesses, but may lack sensitivity to the unique aspects of a specific health condition and the impact it has on the life of the affected patient. On the other hand, condition-specific HRQOL instruments are designed to measure the impact of a specific health condition on HRQOL. These instruments provide a more in-depth assessment of specific issues and concerns critical to the disease process for which they were designed. They also tend to be more responsive to change than generic instruments. Their primary disadvantage is that they can only be used in the particular patient group for which they were designed and data cannot be compared with normative data from the general population or other groups. Table 2 summarizes by pelvic floor symptom the more commonly utilized a Pelvic Floor Distress Inventory has been validated for telephone administration [38] questionnaires. The validation and reliability can be found in the articles referenced.
Sexual function
Sexual function is an important outcome to consider when evaluating the treatment of pelvic floor disorders. While many reliable and valid sexual function questionnaires exist, their use in women with pelvic floor disorders is limited. One systematic review identified 14 valid and reliable selfadministered sexual function measures for men and women; however, only two met the highest standards and thus are recommended for use in the general population: the McCoy Female Sexuality Questionnaire (MFSQ) and the Female Sexual Function Index (FSFI) [33] . The major difference between these questionnaires is that the MFSQ includes social and relationship factors, whereas the FSFI is more focused on individual function. Both measures contain questions that are only applicable to women with a current sexual partner. Sexual function is a part of a woman's life that is affected by pelvic floor disorders; thus, conditionspecific questionnaires to measure this effect are very useful. The only condition-specific questionnaire that relates to pelvic floor disorders is the Pelvic Organ Prolapse and Incontinence Sexual Function Questionnaire (PISQ) [34] . This valid and reliable 31-item instrument was designed for use in sexually active women with pelvic organ prolapse and/or UI and assesses the impact of these conditions on the woman's sexual function. A short form (PISQ-12) makes administration more feasible [35] . An updated version, the PISQ-IR, will be published shortly. This version will differ from the previous by including a measure of recent activity in women who choose not to be active, is validated in women with anal incontinence, is slightly longer, and has no total score. (R. Rogers, personal communication) The PISQ questionnaire has been translated and validated in Portuguese, Swedish, and Turkish, as well as for internet administration [36] .
Measuring the global index of improvement
A global index is a simple instrument that asks the patient to rate the severity of a specific condition or to rate the response of her condition to treatment. As the name implies, the goal of a global index is to get an overall appraisal of a complex phenomenon, not to evaluate individual components of the phenomenon. For example, the Patient Global Impression of Improvement (PGI-I), is a single item questionnaire that asks patients to rate their improvement after treatment on a seven-point scale from "very much worse" to "very much better." Responses demonstrate significant correlation with changes in objective testing (such as the pad test in women with UI), UI frequency, and I-QOL scores after an intervention for UI [37] . The main disadvantage of global indices is their lack of information and specificity regarding the precise aspects or manifestations of disease severity or improvement that results in an individual patient selecting a specific rating. However, global indices provide the single best measure of the significance of change from the individual perspective. They also provide information that may affect HRQOL more so than other methods of assessing a clinically meaningful change.
The importance of choosing a responsive questionnaire
Most validated questionnaires are reliable; however, the responsiveness (the ability to detect a change) of measures may vary. This becomes more important when choosing an instrument to be used in a research study or clinical practice where the effect of an intervention will be measured. For lower urinary tract symptoms, the Incontinence Impact Questionnaire (IIQ) and its short form (IIQ-7) have very good responsiveness [38] . The King's Health Questionnaire (KHQ) [38] and the Urge-Incontinence Impact Questionnaire (Urge IIQ) also have good responsiveness [39] , while the Incontinence Quality of Life (I-QOL) questionnaire has poor/moderate responsiveness [40] . Similarly, the Fecal Incontinence Quality of Life (FIQOL) Scale, Modified Manchester Health Questionnaire (MMHQ), and Prolapse Quality of Life Questionnaire (P-QOL) instruments lack any established data on their responsiveness. The Pelvic Floor Distress Inventory (PFDI) and the Pelvic Floor Impact Questionnaire (PFIQ), both available in more feasible short forms, are valid, reliable, and responsive [41] . They are also the most commonly used instruments because of the diversity of administration routes including self-administration on paper, and on the telephone. Several questionnaires, including the PFDI and PFIQ, have also been validated for internet administration [36, 42] .
International validation of questionnaires
Pelvic floor disorders are common conditions that affect women of all nationalities. While their use in different populations is necessary, the cultural and psychometric properties of the original country development and validation may not be transferable. Most often the linguistic and cultural adaptation of a questionnaire is done separately in a subsequent study. The principals of adapting a questionnaire from one culture and/or language to another are outlined in the 4th edition of the International Consultation on Incontinence [29] . The translations available for the most commonly used questionnaires are noted in Tables 1 and 2 .
The "composite outcome" and defining cure
Treatment for pelvic floor disorders can involve medications, behavioral therapy, including pelvic floor muscle exercises and strategies, and surgical/procedural interventions. Regardless of the modality, the definition of "cure" used in research investigating the effectiveness of an intervention is variable. While a consensus definition of cure for each pelvic floor disorder is non-existent, the use of a combination of outcome measures to create a "composite outcome" transcends pelvic floor disorder research and provides a more real-life or "broader context" definition of cure.
Composite outcome of stress urinary incontinence surgery
The Trial of Midurethral Sling (TOMUS) a multicenter, randomized equivalence trial comparing the effect of the retropubic (RMUS) and transobturator midurethral slings (TMUS) for SUI treatment, provide an example of a composite outcome measure. The composite primary outcome and definition of success included objective measures (negative 300-ml retrograde fill stress test, negative 24-h pad test, and no retreatment) and subjective measures (no stress symptoms on the Medical Epidemiologic and Social Aspects of Aging (MESA) questionnaire, no leakage on a 3-day bladder diary, and no retreatment) assessed at 12 months. The unadjusted composite objective and subjective cure rates were similar between RMUS and TMUS (80.8 % and 77.7 % respectively, and (62.2 % and 55.8 % respectively) [43] . If any single objective or subjective outcome measure rather than a composite measure was used, UI cure rates varied between 65 and 95%, demonstrating the variability of individual measures [43] . (Fig. 1) Composite outcome of pelvic organ prolapse surgery
Without a generally accepted definition of success after prolapse surgery, in 2001 the NIH established standardized definitions for prolapse outcomes based on expert opinion. An "optimal" anatomical outcome was defined as Stage 0 prolapse and "satisfactory" anatomical outcome as Stage 1 or less, utilizing the POPQ system [11] . Subsequent data suggest that these definitions might be too strict, as only half of asymptomatic women presenting for annual gynecological examinations have stage 0 or 1 prolapse [44] ; in other words, over half of asymptomatic women seeking routine gynecological care do not meet the NIH definition for optimal or satisfactory support. A randomized controlled trial comparing three approaches to the correction of anterior vaginal wall prolapse defined anatomical cure using NIH recommendations. Anatomical success was 30% for traditional anterior colporrhaphy, 46% for ultralateral anterior colporrhaphy, and 42% with absorbable mesh augmentation anterior colporrhaphy, although the majority of patients were asymptomatic post-operatively [45] . Defining success using only anatomical outcome measures and without consideration of the patient's perception of symptom change after surgery reflected low rates of success that may not truly reflect the patient's overall experience with surgery. More recently, data from a large, multicenter trial of women undergoing open sacrocolpopexy with or without Burch procedure were reanalyzed to determine the optimal definition of prolapse surgery success. Eighteen different definitions of "success" were created using various subjective and objective outcomes and compared with the patient's overall impression of improvement. Success ranged from 19 to 97% depending on the definition [46] . Similar to prior data comparing techniques for anterior repair [45] when success was defined by anatomical support proximal to the hymen, success rates were low and varied from 19.2 to 57.6%. The highest cure rates were found when success was defined by the absence of bulge symptoms and the absence of re-treatment, 92.1% and 97.2% respectively. These data suggest that subjective outcomes might be superior to anatomical outcomes in accessing patients' overall impression of improvement [46] . The authors concluded that the definition of success should collectively include the absence of bulge symptoms (subjective outcome), anatomical criteria of no leading edge beyond the hymen (objective outcome), and the absence of re-treatment, to create a composite outcome. These recommendations inspired many to consider assessment of these multiple domains to measure success after an intervention for a pelvic floor disorder and to apply a "composite outcome" to define assessment of success.
Chmielewski and colleagues recently reanalyzed the trial performed by Weber to apply this recently defined composite outcome of success for pelvic organ prolapse to the data collected by Weber and colleagues. Their composite outcome was defined by:
1. POP-Q measurements Ba, Bp, and the most dependent part of vagina≤0 cm 2. Visual analog scale (range 0-100) to question "How much are you bothered by symptoms related to vaginal prolapse" with score≤20 mm defining success 3. No retreatment Application of this composite outcome resulted in 88% of participants (66 out of 75) being successfully cured after surgery at 1 year, with no differences among the three groups compared (women receiving traditional anterior colporrhaphy, "ultralateral" anterior colporrhaphy, and meshaugmented colporrhaphy) [47] .
Conclusion
As many of us are both busy clinicians and researchers caring for women with pelvic floor disorders, it is important to prospectively evaluate patients with the use of appropriate instruments to help optimize care. The definition of the desired outcome must be clear. In choosing an outcome measure one should consider the definition of the outcome and the validation of the instrument. Research outcomes should be measured as a composite accounting for anatomical changes, patients' symptoms, need for re-treatment, and their overall impression of the condition. Outcome measures should be administered both prior to and after the intervention. Perspective regarding cure rates or improvement after treatment is highly reflective of the outcome measures, which are utilized; therefore, they need to be chosen in a rigorous and thoughtful manner.
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